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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device wherein the breakdown strength at an element 
peripheral part is higher than that at a drift part without 
a guard ring or field plate. 
SOLUTION: Related to a vertical MOSFET, a 
breakdown-strength structure (element peripheral part) 
20 has a vertical parallel pn structure where a vertical 
n~type region 20a and a vertical p-type region are 
alternately jointed repeatedly between a surface and a 
drain layer 1 1 around a vertical drift part 22 of the 
vertical parallel pn structure. The region 20 is a non- 
electric path region in an on-state and is depleted in an 
off-state. In the off-state, a depletion layer expands in 
both directions from a multiplex pn junction surface to 
deplete not only external direction but rear-surface side, 
not limited to near a p-base region 13a t resulting in 
higher breakdown strength at the breakdown-strength 
structure part 20 than the drift part 22. 
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1 

• &mzm§it,mz&8i-rz>& i ©iii:. mess©^ 2 

t<Dm\zft&L. *>vimT\3. f u 7 bnffizffij3\z\\z 
ffi-rtmz*7#;mr-i££2.ib-rzmM f >j 7 ha$<h£ 

WTfc^afclSBKiS^T, 

fflEJKB F 'J 7 FBB©Ji DTMEfl 1 £BB£t(rE<K&&i 
■ £©MK4rtEU *>KBTH*tB«tT*-3T* 
7ttttTrtt2S£fl:T*Ifffiajfi»*«. jmtt«s«*& 
m 2 £ ft52Slca 0 31 ITg^ LTfi££M?iJ 

[*#«2] ffiXm 1 iCiJ^T. fflE«»F'J7h» 
tt, MES«©a*:£ftCEfflT*a 1 »«S©iaJB F 
'J 7 FSSSHSHS t t9ES«roJP^lS]lCi2|6]-r^« 2 31 

JflpnllJB. MEF'J 7 hgSOMJUpnWjfiiOt)^ 

Mtomwpu u c t **«-r * ¥a#&B. 
-rzmmm 1 *aaBtt£AaE£«<aa*£fti;:Eip]'r 

«N(SIB 2 ftig£ l/TJ«**»«iai*«>t 

T U -5 C t ft& S*T -5 ¥a#gB. 

ttffiES«©a*:£ft»::»«tt»ca«&&A,fc*aa©8;a 

[ig*3K6] «f*3!5K:#lr>T, fltEJHttyft«4E0) 

■E-n-en«. *-6g&ft«:fc»«85<fcLT-?-©tt;£fitc» 
a. 

[IS*^7] gf*li5X««*^6 ttJViT, MEF 
•J 7 h»COM?Upn«|jgS:^-r*WE«E»Hy 7 

»«*t»«BiB»tt«j««i4attr*-3T, merged 
aaeaarsmEaa* 1 asaa* 2 

®msi!g«te)it>n?*£ c t *a«-r •g>¥*i*s®. 

[St3fc*8] IB!*^7C*i^T. lfflEfiGEaiSgS©3fe 
?ijp nfllifiropnMIOjgLtiy^tt. MEFU 7 hg&© 
M?'Jp n«|jgropnii0jiUt;-y5 1 «tt)t)!K^Ci:^# 
«T4*i*(M6B. 

I»JJi*9] sg^8(C*3^T, MEWJ£aigg&©a& 
?ijpn ait©H ffiteME F 'J 7 h ffiOttTU p n *8i£© H 
®IC*fbfflS¥frL,TfiK»3. ME»ffiaiBBB©M3n]p nfll 
iB©pnHt)jgU*SBiWEKy7 h«©3tMpn«|jt 



2 

«jgffl©M^Jp nflljgcDgrtfiJfc&B-r-SirEaEJBm 1 
3l«Sffi«©BEtBiJEHy 7 FgB©&5iJpnaiI©& 
n««Ctt«r*1ttEE»tfc«I*«<OEEi*»«*LTdc 

tWi}c«10] tt*E9IC*5HT. MEFy7FH5© 
JtJiJpn«|jfi*»riEf*WE*»Hy 7 h*B«*i:m 

tSI** 1 1 ] 9 d&t^T. g9EW£E*jfiSK© 

if mj'Jp nm&*Mfs.tz>mt£Mmw, i aaaa^aeie 
* ft * ? % z. t & * a t -r * * a #8 s . 

[ffi&m 1 2 ] mWR 1 0 XteStjRlH 1 1 (C&^T. 

ttEi*ft*5ft«iaw?T jjp#a**-««#a. » 1 
©«ao«iaTT»sct*»«i:-r**3ii*:«a. 

1 3 ] 8 (Cfe^T. ft9EWffi«iiSB© 

3fc?'Jp naiS©JI®teME F 'J 7 FgB©M?iJ p n*8ig© 
■ ffiC**l,aB32l/TJ«0. ttEMEMSSO^pn 
aifi<Op n»t»jEL«fatS3EFy 7 F§&©>£?iJp ni 

I', ME F 'J 7 h»0DaW p n »ifi© p n E 0 t *B 

t (WEwmaiaafroMyj p n aifioi*iffld tCftfi-f -SME 

3£P1 p n aiifi, miE K 'J 7 h gBco^J p n ffifficogffi 
tC^L^S^BS^ffbTBK-SmiroM^Jpn^iii. ffi 
E h* 'J 7 hSE©M3?iJp n*Sj£OJi®tC» U^SA^SiS^ 

Lr^sm 2 cd^ij p n mm t lti>s Z £ 
so mt-rz^m&mm. 

[m*m 1 5 ] §k$m 1 4 (c^^t. me^ 1 o>m.n 

P n«jgffipnaOjgL*®tSSfEKy 7 hW><omMx> 
n«jicDpnaDML^i*«SiKbT^-5t*fC, 
E^ 2 (O&yiJ p n « jg© p n a D ig bffllffi i: ffifE H 'J 7 

hSB©M?op nffijiroa^attaB-rsflJEa^ttwa 

«i*»»«l/Tt>*cit»iif«iim#«t. 
[lf*ill 6] m^m \ 5tC*l»T. fl9EWJEait88 
©M?iJpnaji©e>-&. ME!f§l©3fc?iJpnaii<i:£l2 
©»J P n MiS t TBc£$n-5Pfflg|5(cm 1 XC^a 2 ©M 

to yijpnajaro^-rn^opnaoigbMBBUT^sa 

3©M?'Jp naiiftWU, SISm3©il£?Upnajg©p 
n^f3iILSaS®i:miSUfm2©m^Jp naifi©^"fn 

*»o«aa o tcfiar muKmrnm 2 ««s^^«c«^ 
mmmn) a*«8ic*>^x, WEwmaiiSP© 

M^Jp nlRSU. ME H 'J 7 KgfSoM^Jp naiSCQffS 
«tLB®*s»S¥tfT*^>mi©M^Jpnaigi:. ME 

k y 7 hg6©3fe?ijp najg©affic«bHfflA«aaxT 

*-5^2©M?»Jpnaiift«WL. % 1 SCJCa 2 ©M?>J 

50 pnaaw^m^-^opnaoisuaffi***©^* 
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w -_-». f v - ■ ■ _ _ « *- . J*. <-i t — . ,1 , . — A/ . » T- I r-i— ■ X4* «M- «VfT ^7— 

LSB^CJKIBJ O t^feli C. BUSGUHttHWIsHpCO 

^JpntSigcoJlSte. WIEK'J7h«©tt5apn«liB 
B. 

[i»jjt« 1 9 ] Wiim 8 75S1»*^ 1 8 ©^w- 
JStCfc^T, ffiE4KftMIU«B£!tttt£ffllEJE&ft2ift 

s^si&iiB. 10 

[!S#gi 2 0 ] 8 75MIS*S 1 8 CO l(>m*- 

«Sl^t©P n »&I(1KMT<& 5 C i 4 W 5 
¥3S#f£B. 

[fSSjfcJg 2 2 ] IS^S 2 1 (Cfc^T, m&iiMWi 1 W 
T. MENTIS l*B£fftt£tt£4E&a 2 **9B£ 

¥3I#£B. 

[SJjJfcS 2 3 ] SS#JB 5 7bm$-$VM 2 2 CDI^-f n*>— 
fltEWffi«J>83B©8§ 1 ^BSffiUClfflE H U 7 
HSSlDi*. *ft©lWEli»*2i»«ll*«*:«£ 
te*rf£'>&<£fclfico!ii2igm^ffiU>^£WU . 

J^EEU >^co*iffi%»S#lj&E*a^SS2««3!B«<&* 

[i*S2 5] »:fc^4fc:*$lr>T. fltERffiWifiSBco 
3£7>Jp n«jg£^/&T-5flE«EJ&S[S 1 #SSjSS*£<hBtfE 

B. 

[§t#Jg2 6] IS*^ 2 5 tC&^T. BtEttffcmfiM 

[8I*B 2 7 ] 71SI»*3B 3 0^~fftfr-ig. 

MES1SC0±®IC^UB§¥ff Xli«&Lfc«S®3§ 2 #m 

^■rs*^{*^B. 

[it 2 8 ] s«com i iffifflic^jsjt^n/t^^ffi 
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2i®ffl{C^fiE$nfcmi«m^<OfiSJrillwmmWtC 

15 L/rxBfl ^t«t- i _i- <» . jji&ts -r= t~i> i» 1 1 — i L *f* Sjt? it. 4S£ -tr r£n 
c_ ^> ipj iu;nii/» <i ~s -iA2ft ^ rek I - v x r«suit c.m/vn 

MENEJ* F U 7 h 85© Ji 0 TJUE* 1 izmtmz&t&in 

7#S^;i£Sfc-r£»/£f??iSglM J . ^ 1 3im£!**e$!5 
iSB 2 a»«S!7Fffi«)05R*i£ K— 7*bTJ5fc5i8iffi;i?.8i$E 

s«^.T^*cts^ar*¥i»^B. 

2 9 ] mmm 2 8 tc&t^T. tm&mB f u 7 

H'J7 F«tt«*£flM2*«©J**#fillceftrr ** 2 
Bo 

E»l£BBtmEffiftttBt©WK:^aL/. MTEHEW 

l »BS©fiffiSiHlKi««SWUTIEK 

* c £ CrttfR £ T * ¥3M*gg. 
tS!*3S3 1] »}*3B3 0tC*S^T. flfTE^liSfiS! 

B«*#-r*cts»«t-J"***i>KB. 

[§»*3S 3 2 ] ffiSjfc^ 3 0 Xl±SS*^ 3 1 IC*5^T. 

ntrEm i mmm<D&tg.tnwmm®.e>?s 1 ^sffldtc^EEs 

im&lg. 3 3 ] RjftR 3 0 3 2 CDV^-fnTS^ 

— ^tC*i^»T, UftESHK H U 7 hSS*<flftESffi©St** 

[6]icEisi-r-5>^ i mn.m<r)WM h* u 7 hst?sss«EtWE 

*32S»C»0jIL/T«^UTfi!c5a£?>Jpn«jgT*-3 
T. WEttffittHlftiaKroS^iWEli* H U 7 hSSSSS 

CIS*^ 3 4 ] 3 0 75lEsi5tc^ 3 2 CO t»fft*> 

— «lc43tiT, b9E«E^ H 'J 7 ha5* s MESffi©J?** 

r&jtcEfSi-rsm i ^mMcosfjg k u 7 httssB^tatE 

*«05»**iaiCElftir *« 2 i*«£!0ttEJBti:tt)tBtt£ 
*^SfC«i0jiUT^-&bTfiE-5il6?iJp n«jfiT*^> 
T, WEffiffiStH«lB«tO'B* t ffirEtt«Jfig«ia©!EBI«t 
0 fe^^VidtS^Mfr^^^^B. 

3 5 ] 1 7!>M1S*31 3 4 COH-ftX^— 
5llC*i^T. fflfESR^n^BSCDS 1 £SfflilCJB/£Snfc 
tt»W*# UTtf * d t *»« it ^^JS^SB. 

[gf*^3 6] Sffico^ i %.mw\zKj$.-2ntzm=?-m 
femmzm&tfiiiz&ffi-? zw, 1 corns <t> ktesscos 

2£BfflJt;:i5j5fc$*ifc3l l »«S!coffiSfeT;)l(i«flMlc 

««-r*jB2o««t. WEsii^fStt^tiEtsaEisjfifiT; 

JftCOliSJKtf-fiEU *>tt»TI4KU7 h«8t«r**lftl 
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DSLTB*LTa**Wp n*B*«ATV>ft*B# 
K**5'*;i'j£fi«£»dET*Xg£. :oxw^y 

LTftffiE&X fcf * * > * ^i&SJf fc»A LfcME*«» 

<D3fc?iJp nWJfi£KJA?^*KB®ttE!B 1 RtX* 2 CD 
*M*M»AK<Z)*Tf ttli, BE K »J 7 p n 1ft 

Mtx«3 8 ] $mm3 7 kift^T, mBHEfliBs 

OM^Jp nlftiS£»j£T'<#BH0>WESS 1 W^2 0 
^>E«b«Afi©»OiELb:y^tt, HBKU7 hS&OM 

w p n mmtrmAir^mmiDnfsm i 2 
»w 0 s u tf v tcit t £ n c: t zftm t -r * 

2 MB*^«tt»K<!:MEfiS»i 

U ttEBBKU7hB0B9TttB£l£B£ttfiffi 
fitaHtOBa^aEU, *>ttBTttlMftB««T*o 

t^*->ir;i/jBE*)it«jS!c-r*xet, COXfcf^v 

v \zm 1 «*«s!<0?f*m*k * >^iswi:«A 

f 5 £#KB 2 jftttSo^ffitt-f *>*»B«K:E« L 
fc*fc<0*2©^tt*WA»^LTa«M»CWA-r«» 

Xlf^*^v^l«*«JC»ALfclttET«**JRtt*« 

-trr, rawmffl<oit**ffi««Bi±*±T«isic«« 



6 

[«3fc«4 0] B*B3 9fcis^T, BEHfiEfftBB 
©t^J p n «5iS:^JGSr^#ieH©ffiffa» 2 O^ttftB 
A»©« -fttX » 0 31 L tf y 9- it* stria H U 7 h %<D 

M3*Jp n«jfi*»rtT^#«B0BE*2©*tt*BA" 
®<Dm^&&Z*mO&L\±y3 L tZttLm>Z£i:ftft£ 

[fgWOffjjfflftl&BJl] 
10 [0 0 0 1 ] 

[R9B0)JK-r *SSI8tt, MOSFET (*6 

[0 0 0 2] 

[«*0>ft*J HRfc¥»*BBtt, tf-ffi©*lcB«B 

but**, se^am*, *>«pfcHU7hfl[at^ans 

i2 9lliS(0^l/-ti(Dnft^iWMOS 

FET<DmmmT$>z>. coch^mosfet^ mm 

Oil 1 <0±K»)«£nJt^iria>n- FK>« 
K'j7Hl2(i:, :©KU7 hil 2 0*®HHStR 

w^jats nfc^-r *;nt*» £ ito p ^-a«« 

30 1 4XtfK^jW«i»«G>p + 3>#^MB«19i, 
P^-Xiil3^)^n+ y-Xfi«14iH'J7 
hll 2 ttCSESnfc«ffi±{zy-h*fi»IRl 5£^b 

So 

[0 0 0 3] C^cfc^i^W^C^^T, iS£fit<£>n 
- KK>* H'J7hil 2©ffl»H MOSFET 

40 LTiif, *7ttSI©t#ttp^-X(H* 1 3 t^p n 

(«jSS»BS) ^»<T*-i«. *>tt»TttH 

ffiSt (HH>-V-«tt) *Ttf*»*fcJB*«afc 
^C7>, *7ttltllp^-7i«13tn- FK> 
• K U 7 H 1 2 ta)W©p n«^5Htat§ H K 

50 t% Huo-v-AmjE^^ffiffi^RttfiitcM-rs 
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S5tc ^u-^y^>^*u, bee (kk >-v-x 

US) SBK, n- KH>- F 'J 

■To BPS, *>Jg£t (m8K^g) tBBEtOWUctthU 
-Ht7BffA<«-5. uOHftll H'J7M^OI 
GBT, /H#-5h7>^?, J^-f*— H*0*3I 

[0 0 0 4] C©««lcS*r*»»l*a:l/T, «E«KU 

S#«ftSa^, EP 0 0 5 3 8 5 4, USP5216 
275, USP 5 4 3 8 2 1 5, »BB¥9 - 2 6 6 3 1 
1 % <$ffl¥l 0-2 2 3 8 9 6&£fcft^T»S*lT^ 

[ 0 0 0 5 ] El 3 0 te, USP5216275 KIMtSS 
nfclHEJBMO S F E T(0— WI«:*-rBS»*fffiBIT»*. 
B2 9 £<0«iS±£>SWS, KH> - H'J7ha22 

• m-omnmm i^mmtmum) g 
ae^jpn«iigT*^o at5Upn«jfia)T*BW»**«*< 

Tt), *7*»TttttWpn«a©lK*fiiCEiarr*# 

pn»**6ffi£»*«*©«*lPJ3R*^ffl;3BU. K'J7 
h«2 2£#a«g&2flrt-*&», S5Wffifb*rH*Ci# 
T#3„ &*5. £<0±3fcMWpn«ifi<DKU-Y>»2 

[0 0 0 6] 

sw**^*c»oTtt, a««»»c»j«s*ifcii»©p^ 

jfi© F U-f > • HU7HI2 2 t^IEiffi^En^ 
OO, HW > • F'J 7 hB52 2 0)X?^M9 (*?JS 

[0 0 0 7 ] CCtC* S^p^-Xfi8l 30)*^ 

(B!lJC4i«ia)^2:«»»jai^at LT©*— F U >if^M 
tiL-rz^t^. fftBKiKiiflrc^-JUFT/U-F* 

H'J7hB2 2©»*K:J:oTttl»KJtUHU7 F8E2 
2Ttt»»ff<b*^^T#*0«C- *<D&=F9\>mB<DWI 
H£««(Ofc*H«Elftai 0©*-HU>^7-f F 7 
U- F *»*TS6S«»SiaE«)liiE«rnW#aKC J: 0 A 
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7 h»2 2r<ommEEit\zm^m^^ ±wtLxm^ 

<BA9>X<OAlMBBffi{fcrt<BlXfcO, 

[0 0 0 8] ^:t, ±«Eraaj«tc«** *5bw<d»i 

OttHtt, *«*BK#-FU>^*:7-f -JPF7U-- 

{rt&Cttcfc*. ifc, *BH6>£2a)KBH:. B« 
^W#B^CB^UfcBJB*a3tt^»#BBRtX*© 

[0 0 0 9] 

[«B*#*r*&a<D#R] ±bb 10RB 

^THU7h«*B0BtrBBE*B» (JRTflM. » 
^mmm *ffi*Jpn*«XttBl»«Bi:W2IMlffl 

[0010] £-r> ^sgw^Bffl-rs/^y-B**** 
«««Ktt«T**i ±issis^^2i@fflij 

%Z2<Dm&£. ±E*?SttI«t±Eftftj«itomi 
KlfrtiEU *>«»TttH'J7 hB8ft*«*lPJ«CfltTi: 

»h # 'J7 hfflvm ±ffl£±E«EI£J«B£:©IUHw 
4«EU *>«iTBMB«*T*oT*7ttiTtt 

^zft-r^BffiWiifiaiisw-rsfco-r**. tut. 

£<BBfl£tti61«*«* BiW«Sl««<t:*2* 
Bffl««ttSES«CBOilL/T«ftUTjaE*atWp n« 

S F E T<0»&ttSS 1 SEffitt-CKCB*»J«T*B 2 3$ 

BSttlttBtt (***;Mfc»B> . /H*-7h7>y 

dt-ra* 4^*2 «»-r. 

[0 0 11] HU7 hW(0«0<DliEE«ifiSStcafc?>Jpn 
J*iaa*EBS*lT^*fc», *7ttBT»4. #fi£>pn 
**B*&ffi£B#K#fctt5IU *^fitt«*<Difi# 
(CK«b*f, 2 £B#lft0>B«*T?3! 

;£{bT£<Z>T, Bffi*<**<fc*. JBl£ifi«<0 
B^Btt««*6 KU7h»**Lt*2iB«lO*l 
W«ffl<Dfi»JSBJcH»r*BB««>«»*Ba)ftSJC 

itU *TiSttB«0)BB*6BJ£BJfi»*^UTBl 
WBBOteattBlcaB-r**B«ia)BjBi*B©**«fi 
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[0 0 12] ddT, S*b<tt, BiEEaaffiOMW p 

pnltOjILtf yfttFU7 h»<DMMp n^I^pn 

[0 0 13] B*EE«!ififfi03tWpn«ifitt, S4£<E>£® 
£iBl:» UKTff Xtt«»Ufc«»JB 2 W«B«tt& « 
KErtrr<5*»B 1 »BfflB«i*«©**;En5lfc:El« 

-rzmmm 2 mmmmm t ««« LTdE*«»aa t l 

«©ft«(B««c««ttK:««ir#-5E«t3a:*^6, * 
{fc*£K*£>££#Tfr£ K'J7hSa)iJi]p 

Mpn«ifi*<*»T**Cl<t^6» Wffi«li6!»©SfcJ0 p 
[0 0 14] C©BEBB«t0£^pnaa 

tt«*#*SiiBLTrt*A£Ba£T«©^* L 

[0015] SBffi^igBB^M^'J p n {SigOSUI 1 »«S3 
■ U pnft^BB^ISTfflTfcoTfe^lfea:^*^ itE« 
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Sot, *7#&-e&z.i\:-r2>*><D\zm€u^tzib* m 

[0 0 16] d<DJ;3tt«»«T*l£«*ffl[««fe*5 

x tf * * 2/ r JMfeSB fc tt& A,«T*Mfc £ - » fc JKtttt 
UTIHr^Tf^o LTjBBlBE{fc£fe 

■r*»i&Tfeii»©at?«jp n«a«r*at»jatT* 
**v*;wB*j««siH^»trfc»* ©igcD^aftic 

[0 0 17] KU 7 h8&©ttWpn*ffl**J*TSIK» 
H 'J 7 ha«««&«»ft«ff«^JIKr»«*^ B 
JE«it85^MMpn«iStt. H'J7h»OtWpn*ifi 

[0018] $-*\ »ffia««*<*-<DafcWpnttis* 

a« h u y hwcostwp n«aoaaf>w»nH£ff bris 
0, BEaavoae^jpnaa^pniiosuMs&K 

U 7 h BP CO ft p n W m to p n » 0 £ U MS S t ifitik Wt L 

Tti-st*^ WEEaffl « 3t3« p n aa «> ft « c ffi a 
-*z>mm% i aaaaaoaa & h u 7 h«©*wp n 
aa©a^«^ffiB"r*a»ft«««a)BKt3j««-&i/ 

H *-O)tMpn*g07t, K'J!7 hffitf>3£#lpn 
M©pn»0IHBt««t6pni!)aHBtt 

Bi^icsttaaoaaijcaa-r* c ti:ft4fe«6, 
fis»tt«si^s?sfbr^*^ h u 7 hsscoafe^jp naa 
taat^t »*a*a 2 itsimatttnicffiKi 

B»icjtLiftta-fr-r^»ffiaa«a)*rt«©a»« 

40 of t -yA7>X^gtf, KH >BS£»/E«a 
[0 0 19]I**»*Cli HiJ7h»©*Hpni 

a*u^. B*««>a»ft»««fl!>B*irt««>a»a 
h u ^ h»t»BEaa»c!)«jita»»c*5ViT p n»^« 
50 ft-^7>x#*asnt. BEaaatKu 



(7) 



4$§3 2 001-2981 90 



11 

[0 0 2 1] B£E«ifi»3&**-<oaEMpn«jS«:*-r* 

11^ K'j7h S<Z>3fcM p n fflii^JiSiwW UBSS^ b 
TJBSO, Wffi«iafflOSI[JiJpn«jSa)pn»i3iILaBffi 
tH'J7 h«<Z>a#U p n ffi^S^fflflCDi^tt^^ 
JBffit^»jar-5t*fC, KU:7h»<Bft?»Jpn«li6<B 
p nISOii Ltt9£BEflttfi»0)&7iJ p n «ifi©rt«^ 
&MT^*Sf^m 1 *tIS«^iIt^tTfilc5 U 

ftfllp nmm<Dot>, HU7 hffltf>afc?»JpnfltjfiCDSfl> 

«<7)«^tt«««©JiB ttfcirr* p n j§ o ii uaias: 

[0 0 2 2] SEtt»»#*-<OffiMpn«iB 
Dt#*<DT, Wffi«5t«5(OM?»Jpn«jgS:HU-f >WO 

ttn p n mmiztt itis/>^« u^c w t ^ h t-rn 

[0 0 2 3] ^n^^itTH BffiWififfiG>3fc 
?iJpnfgi££LT, H'j7h«Oi?i|pn«la)liBI: 
WLJiffi7&*BS¥fTUTJflc**l^at9«Jpn«ifit, HU 

[0 0 2 4] »f^^U-r7r> hTIl J6l<03fc?ypn« 
ig<£> p n *£ 0 31 L*dB^ KU7h «W3fcM P n ffim<D p 

mm<D p n » o m Lmm& KU7h sbcom^j p n mm<o 

T. WEE«jfia©StWpn«iao-5*» JBKDMWpn 

«is <hm 2 <om\\ p n fl| j& tTMS nsPSBBtCfg 1 s 

LTJfc*S3<&afeHlpn«ifi*:*iU £0ElB3 <Z>tt?U p 
nfgigcDp n»0jgL*B<hSlXtf*2<&a£5iJp n«f 

it©^t B nd^«M«ofcffi«T*««*2#fisa«« 
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ir»ttLTjflcs. «ixr5*2(7)afc?ijpnflijfioti-rn 

i^p- t. i -T- ii i m i x-i +tV ^*t— »- t «jbl in "p: I .» 

So 

[0 0 2 5] £<^ct5 3aSJE«it»©ifi?»Jpn«lifitt, 

»3©3feMpn«is*ffl^r(r«ar*t. ku^hw 

atWpn«ili:, KU7 h8BcDM^Jpn«ig(DSSStC^ 
UHB*«BSiaXT*SSB2 0M^Jpn«|jfiS:»«-U, Sg 
1 Rtf 3S 2 <7)&$nj p n ffim<D^-rtlfr-Jj<D p n M 0 31 
LMffl^©ffi^OfflJ«*0lC<a«t-^»»»2W«S 

(^M^J P n «igOlS&<D*5E^Sfl 2 

[0 0 2 6] &43, KEfl^Kl WSiA%^«^2 3l« 
^Tt)6K *tt{**^fc0 0)pn«*ffi*^>Jt»3&«i« 
T, ««JBlW«S!a*i:*»»2W«fflMi<Z)IH«CJB 

i^m^ :; F^^m2^mM^*iE^^^^ k— yux 

[0 0 2 7] p n ffi&vmmm 2 iMSttttl #ft< 
*74RSi^t#. JB 1 t*2 0«IHa)«ffi«:*» 
ftb, Bm«lifi350^Jpn*jfia)'5-6, -***fS 

^f§tt««titt«»ttUTlJttV^*»»2»«afB*T 

[0 0 2 8] f^T, BBE«ifi«(0*l*ffiffliCKU7 
hSB^^XOH^, «ft(0tK»lfS2i»*S«tt6ffiS:ttffi 

-«*«*^Stt««K:ia««ttUT^**»5B2*«a! 
50 nZ><DT. Bffi*ifi»Ttt±#M*C^-«Cffi21*«^* 
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[0 0 2 9 3 «2»«S!i§JEU>V<7)^tfii»j» 
cD*«aa**<«»a 2 aa&R«<Z>7*Gttiaa £ 0 t> 

aaeaarsaaa 1 »«a«i«&if 2 aaiy® 

2 «aa0tttt*{&Btt£«£k:&a?&a 2 am 
tit, ^aa«©#naj«jt«pa*o**sta/h 

a«7WC©J:5ttilt««««fl!>«*"Ct)» KWffilt«:H 

u asEaaaonaicaa 1 aaa^ffttttaaa* 

««<&a 1 £®«ICSS 1 a«5ytf>^ ^ *;UA h 

[0 0 3 2 ] *5BWO«fettJKToat)T**. 

1 *as<Dffi&2aaicafttt£« 
«T*a2<aa«4:* »^fitta*t«attata)iHi^ 

^heu *>««TttHu-7 haaESra^micifiE-rt* 
(tr«Bffi«a«^, WR©»**rtiK:Bffi-r*a»a 

affl««i*Kj£JC»DiiUT«^bTlS*at^Jpn« 

a*i*5feoi:6^T, a 1 aas^ftffitt«i*«>± 
aiaaaMfifitcDxif^^rS/r^jSfiatJKfiE-r 

*e«k * >&tf a 2 aaao^attK * > *-^n-enst 
an(cEau&aR^aia>7M«axa&cmi2 07 5° 
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aoab/ta. »«a*auT±E#xK$>*->irJWi 

TB»aa©ii;a*ffia«B±ft±Tttsc»au, ± 
EaKMpnaa^jKflErscts^at-r^. c^is 

«attt**T*^s-&, aaai«aaa«^aaa2 

[0 0 3 3] u^T, BE«fiSCDaMpnaa<:aA 

-r^# j®®<7>a 1 a 2 o^MaaxsoaTftt^B 
E»as©t«p naatajat-r^saB^aiawa 
2^«**A«<0«^«icJtL»< ufca^. bbem 

5F«aaa**«<**«)'c, Bmaaa^BEEta** 

«r ^#«Boa' 1 &tfs 2 <o^««iaAa<0» oil 

a 1 Sf§ 2 (B^Wtta AS<0» OjgLbfy^lCJtbJE 

^a^*>, MEiasotM p niaa f u 7 h«o st 
wp n«aciti/T»i»M#fi< aso-c, beaks 

[0 0 3 4] giJCDgBl^&i: IT«, a 1 aaSKBffiffi 

tn:s^^±tc, aiaaa*tttta>xif?*3'*;wMt 

»aa©5F«a-r *>©±m«»c»x-r* t#tca 2 a 
affl^^sea-f *>*«»wfcEBUfca«<z>a2co5F 

aoaufca. aaatabTftxifjr+s^jitfBaB 
^aAUfc^w»*ait*sitT, Haaaoitaaffl: 

nit^iino aia«ffl^*s«£a0!«>tca 
A-r*fc*a>T^*>yxa*^at«c*. a«^^i£ 
\z&\,*x* BEaa»©ajijpnaafe»jaE-r^*aB 
2 c^^a Aaoa^ttxtfa 0 s u e * k 
»j7 h«<oajwpn«at»/dE-r'<#aB<oa2«)5Fie 
»WA«©*^-tt*«» d jg u tr v ^\ztt ua^a*. 

iEifinojtnp niS2: H U 7 h»©ffiJ>lp nl» 

t«5F«i«iaa^a«b<<i:^ 5 b<z)<o, B^aifiw^ffi 

Mpnia^MIOSltyft KU7 hffllOtWpn* 

m^j p n m&<D p n tt£eaoMM\ ffimm&^!^i± 

aS»0BfiE**a&*v:ia«TS*. 
[0 0 3 5] 

mwommoymmi KTc*«a©*aa*»«BB 
£*t*i>Taa-r*. ETF-cnxttp£aEb& 
a-^««tt, -tti-ena^xttiEat^ft+irUTiiT 

**E«aa, ±^#x*-tttk«69ffi^«aa««:* 1 * 
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[0 0 3 6] CUttMl] Bl (a) tt*X91<0£JK0!l 

1 l£«£«»MO'S FETl;:*#£> KU 7 hSS&UWjE 
MiiWSr^-rW^ffiEI. Ell (b) US 1 (a) 
A-A' «k:»^T«I»fUfc*»ftSrKBHT*S. 
ft*, 01 (a) TttKU7h»aMHffi«IJB»©l/ 
4**MlfK#T«U *<JOB<-r^fc^M^Jpn«igcD 

[0 0 3 7] n ? t *;i/«*MO S F E T li. M 

(HK > • a>*£ hJi) 1 1 0±lcj£j£2 
nfttMpn«fi©KK>- KU7hK22t, d<2 

KU7 hSR2 2 ©»BJica«»t»filEanfc*^»tt 
i*fc5BTK«I«^p^-X(B« (p")x;W 13 

at, f©p^-Xg«l 3 artoaffifflHS^WtC^ 
J«$nfcie^««!»«©n+ y-X««14i, SIS 

a >9<oy- hmSJf 1 6 t, INKSR 1 9 a IcHHt 
tLU>99 hTL^LTp^-Xfgiifcl 3 aWn + 

V-XS« l 4 i:»oT8t8»Ti v-xtS l 7 t 20 

+ y-x««i 4**»<*)Be**iT*o, 2fiffifc^ 
MosaswatT^. ft*, H*L&v>w#-cy- 

[0 0 3 8] HK>* KU7h»2 2lt SBfiT 
5tC, n + H H>11 1 hl/~h CD±IC n 

S<&x t ^ * •> * ;Vf&fijf 4 gg/l b fcff^ffcB 

SH'J7HB«8 2 2 atS«<DiP^fpjtc»*K» 30 
<&pS!tt«J«tt2 2 b t*25»Cll0jiUT*««-&b 
£f8i£T&£o nI©HU7hf»S«2 2 

aH -f-^±«l7&<S«affi^^^*;U««l 2 e\zm 

fc, pI«)tt«jB«2 2 bte, -t©±Ji**p^— X«* 
13aO>?iJHtail:ttU t©T«*<n+ HH> 
■ 1 1 £»LTH*. ft*. HU7htB««22aa 
tfftW««2 2 bOIX h7<y{Cffi^-r^»/PS5» 

(Pl/2) S:StC»^afc3?0pn«jfiT»filcL/Tt>«t) 
ft^„ ^OM^JpnWiSOJgpBSrp^— 40 

XMl 3 a©*fT*£[6] (^**;MI*rtl> tCfcfLT 

[0 0 3 9] S8c3l® tn+ KW>11 1 tOfflt 
*»F U 7 htt 2 2 OHffiKifitt 2011 

2 Oat, gfi*£>J? S*ffltcefat*£Ji#8E«Op- 
Sffitt2 0 b t*X5lc»9iILT£B»*LTtf*3fc 
5>Jpn«lifi*«»j«SnT^*. *«Ttt» WEE«iBS2 
0<^M^Jp n«ii<Dp nStOilLtfu/^P 2MJK»FU 

7 hW2 2(O3t?iJpnfl|jl<Opn»0iiUlfv5 L P 1 t 50 
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HCT*4#, iHEE«iSffi2 0 0?NttiaiK« K U 7 
hg&2 2 (D^HEftfi J: 0 fc4>ft<, ffifiiatftoTi* 

ft*, Rffiwil®2 O^M^jpn^ie^SSrSwJl^ 
K'j7hB2 2(D3£^Jp n«il(7)^ffitffl§¥ff tftoT 

Wffi«lit«2 0Offi59pn«ifitt«*e C/U— h) flfffi 
^/\-#A»ifitft^Tls*fc<Z>Tt>&<, 

fcfttr*. 

[0 0 4 01ft*, ifJEfgiggK 2 OWJp n«jg<7)f*3 
fflijOp nl§93IL3S®2 0 At K'J7 h852 2 0>M7Up 
n^itOp n^03IL®g®2 2 B £tf«ttttl,TV>* t# 
IC, iBJE«ie«2 0<^^Jpn«ifiOrt«tCffiK-T*n 

- I««2 0 a a ©ifflt H «J 7 h»©I?Jp nil 
(0*n#Hctt«-rSpStfc«J»tt2 2bbOiffit^« 

[0 0 4 1 ] WffiWifi«2 O^MJ'Jp nffiia^«ffi±(C 

(psg) d^&A^itftK (tfiani) 2 3/>« 

RSntU« 0 ft*, 7-XtS 1 7(igraffi«Kl 9 
aSjUty-htlll 6£Hl>, g£>fklgi2 3±tCS£ 

^$nr*o, 7^-^K7 r i/-htiTt)iiiw 
[0042] mmmmu 2 0 ©aEyu P n mmo^miz 

lftfiB«2 4#E«S nt Ell (a) tCTjVTcfc^ 

- mmt&2 0 a boBffi^urvi* t*tc, km<d 
jaffl^m^ 2 4 «. ±«sw k u-r >mm 1 s t H«te<B 

HMS2 5l:ftU ^<DT*8#KW>Ji 1 

[0 0 4 3] ^{C*WO»fp<c^^TKWr*. 

man 6 icm^^iE ©te* wan-r^t, n^r*;u 

SMOSFETIW>tt»iftO, y-h«ffiHl6iS 
T<0p 1 3 acDSffillfcSSjBSn^jECiH* 
^UT, V-X««l 4ri>'b? 1 **;Mfi«l 2 eKVP 

2a^Iotn+ KH>illi:IU HK>* 

si 8tv-^«si 7 t©ra#aSii-r*o 

[0 0 4 4] y— hffiffiH 1 S'NCDIE^meSrSxO^ 
t, MOS FETtW7ttSltft0. p^-X«ttl3 

1 8tv-^«si 7 tora^JSWfT^o Stc, ^co^- 

IE) *«**^£, p^~X«g^l 3 a t?Y*iHH«l 

2 e t©H0pn»SJ a*>6fnfnp^-7««l 
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%t#\Z. H U 7 h » 2 2 tt«UW 2 2 b 14 p 

•U KU7h82 2©#KU7htB(8«2 2attn 
+ HK>B11 S^UTFHXSl 8 
l£»ttLT^*fc«K ttM«2 2btH , J7ht»fi 
*£2 2 a i©Hfl!) p n fiSc-a J b^^OSJl^ttWM 
22biHU7 2 2a <D3R#fc:ifcSrt"*© 

T% KU7K82 2©aiW*4. ttoT, KU7 
hSE2 2©KWEEfK**+»*«S*T.T^«)C0T. KU7 

[0 0 4 5] £ ZLT» ##J<£> K U 7 hU 2 2 OKm^iB 
8B2 OJCttitWp nJ»j63&«»JEKS*lT^*. £<E>M^Jp 
nflKfiODp- g|fg*|£2 0 btf>5*>, KU7HH22© 
M^iJp n^iiCDft^]®^2 2 b*^6ffi*UfcraB««tt 
p^-XS«l 3 a^lTV-Xtfil 7 nm^W^ 
ftflEU tt«*«2 2bitt»«l/^p- £«J*2 

0 btt»illtt«"C»oT*tottai«itf-FU >^£LT 
ttMBU SfcSn-SB*2 0alin+ FK>il 

1 ^IT H W >1S 1 8 £«ftWK«»LTV>*;fc 20 
ft, Wffi«ifiSB2 0©pn»*J c*6*6»Ufcffi£Ji 

©J:5i:HU7 h£5 2 2 <£>»J£tSig§B2 0«G>3EiBffl& 
SfbS-ttfcCtaST**©"?. WI£flli68R 2 0 0><MHfi 

[0 0 4 6] mz. Hffi«|jfia2 OCDM^Jp 

n«HB*«HU 7 hffi2 2 03tWp nflti££9 *>T*G«* 30 

ft, BffiNtjfitB2 0J4HU7 hSP2 2 ±9 *>Jp-< ffiSft 
-TSfcft. BOEilJEttTtfB;^. :i£>IiJE«Bg&2 
OOatMpnWjfiOpnliOiibli^^P 2*K'J7 h 
SB 2 2 0t?iJp n#lig<Z>p nHOilUtfy^P 1 ctt)fe 

[0 0 4 7] £fc##JTte, Hffi»i6BS2 0 <£>M^Jp n 
«5i<onffiJCtt»tt3««OnS(SfitaHtta«2 4#B 

i^nn^c^^, ss^jsG^K&itr^fcft^^ 

2 0 (7)36911 p niiOJUHOp nSfOiSLSffi («Wf 
ffi) 2 0B£Iott^(OT, fOSWfy^y 
-f ->>^E<tUT8aiir?\ jKn«8E«:«i»JT€r*t* 
Id, KU7 hSK 2 2 <^36?iJp nJ8ii<0SB£ KU-f>« 

*^©«*BE**3fc«U flHfclRUT 
uOnSftfiStl«(B«2 4l4^-f^^7 p CD#JEtC 

* *S « f £ fc ft © 7 -f V U - v 3 > t U T IS It T t> ^ 
[0 0 4 8] ±E*HfiOT 1 <7)»ifi*ftS:BlWr 50 
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*. ir. 0 2 (a) K^TflK* n + FH>11 

[0 0 4 9] *W 7*b*)V{f77 4-\Z&*)\^) 
:7hgB2 2, BEE^jggS2 0S^nSl£ffitaH«Sm^2 
4 tAS^#>BH»C|H|— tfy^©^FtC«i*A®3 2 a. 
3 2 b, 3 2 cWt&nfcl/^N^^ 3 2 Sr^JBK 

T£o HU7 hffi2 2 t^S^#«5HO^*6«i 

31 ASS 3 2 acaSW-ttfcJfcU WflE«iSa2 0 tUZ^ 
€TlBH<O^F««a(AS3 2 b©S-*Sfett*i»i:"rs. 

[0 0 5 0] -f * >£Aftlc: cfc 0 n H<7)^fcE^ 

T*5i^f * > 3 3 *ftA LT?«»»X8 3 2 a, 3 
2 b, 3 2 cIT^Xtf^ + vtMSl 3 OrtCfg 

*mm& (tt*4«40 ttxhr^^^>r^sJi3 oos 

[0 0 5 1] ^T, l/y7hTX^3 2^iil/fe 
E i2 (b) iC^-TftK, KU7h82 2Ra*E« 
5SSB2 0 £&£^#IEfflT^iffi4*SAJ83 2 a, 3 2b 
<04 J P^fiEfClsI--t:^5 L ^^M^«A^3 7 a, 3 7b 

fc, KU7 hW2 2 iitt^^SfBH^TWIftWASS 7 

ffift«AS3 7 b<0STmte«»E<h-rs. 

[0 0 5 2] -f*>i£Ai*K:«k 0 pSOTM^I 

^$>^>^^^-r^>3 5SaAlTT>E*«A3B3 7 

a, 3 7 bET^Xtr^^x^;UJ5)cS^3 Ort^* 1 ** 
1^3 6 ^SAt^. ^IT> ^A^nfc^^SM^3 

0 maffick Osp^fRa^SSfZ**. ft*5, 02 (a) 
(D#£iSAXS<h02 (b) ^^S8AIiii4£^^ 

[0053] fit, i*$n^i0 7Ai:j£i;, ± 
tsox tf ^ * -> * ;p^sxfi <h ai«w**M»* ah t 

^SldSSOil-T (02 (c) ) o £iIlR#H*>&A 
Ig©fc»©T«*#A80ttilii@©^«tt*Afi 
£Dfi«tC^t)ii:^o *«Ttt. fB£-3[5l££D3ILT, X 
t^^ytMSI3 0, 3 0, 3 0£8UiLfcSL ± 
M»©fe»<04il^Xt:^*ytM113 0 SrfB 

jrt*. &xhr^^i>^;uj5!cSH3 o<^BJPn*u<-r 

[0 0 5 4] L*^«. 0 2 (d) td^-TftK. 

iCctoTftxt:^*->^;nacSJB 3 o t-agA^nTtt^ 

ffiSfcaiS$-tt, H'J7h»2 2i:*l»nfi©H'J7 
hmSSmtlE 22atp ^<D{t««S^c 2 2b, Kffi^iSSS 
2 0H*3tt-5n- gjg«2 0atp- fi«8 2 0 

b, a^nS!(S«ttH«««2 4tBl^tC»jaE-r*. - 
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\^4:*6, IiJE«ifiBS2 0 tCfctt^&^Jp n«itTtt 
Ttt, pn»^BA«i6ff ttttWttMttffi 

[0 0 5 5] CCD^, 41IOXt!^ + ytMfil3 
OO^ffitCffl^CD^o-fcXJCcfcO p^— 3 a* 10 
©JimStt***:»JSU 2lfflSMOSFET^ 
J&t*. C(D£o\Z. &XK^ + i/tMS13 OKtt 

[0 0 5 6] ddTfliJAtf, BJ£600V^A(E>MOS 

©«k-5tttt«Ct*. n + FK>il 1*4, tblEfii** 
0.01 Genu JPS**350mdu H'J7htBfi«2 2 aKtf 20 
ttM«2 2b(l T«*»K**2Xl0i 5«-3 % j? 

$ (US) mo urn. ® (JBJS) ^5 /zm, BI£«iS«2 
0<B*2<D3£Mpn*iiStt, ^Ftt*««7&« 5X101 4 cm 

*>£Affi«tf) 1/4 
- [0 0 5 7] H3ttMWpn«ifi05FMii»»fl[«:^T 
MOS FETME^ya^ l/->3 >Ljfc*SS£^; 
U BJE (Vdss) ©a£2Wpnt»ifiJC43t-tS^>Ei»»Jt 
ftStt^^tSttit^^. «WttM^Jpn«at0^^7 

tt*tf*<DilflM*iB^) • KWittitEE (Vdss) Tfc 

[0 0 5 8] HU 7 HSB2 2(7)M^Jp n«itt 

BEE«ifi«B2 0(D^lpn«liiW)«*ati^(:2x 
101 «»Kt>2X10i5cn-3T*S 
fc#»4, Bffi»880V*rf»*::£rt*T#**«. 1 

Tt4, WBE*<tt400Vfc«ftrr*. — 

<£< LT5xi0i4cm-3 < hT^^:#l4, BIEtWRI; 

Ttt880V*»4££««T€r. *Jfc*9*«*K:*rr* 
«MB*OJt*H0X^I30XT»4, Wffi©S£ft:**20VB* 

(4, »mcD^%iasfe#ttt4ig*^n^^^^)co, w 

ffi»4»**W«S5FW»©»«JtJC«Sb. 

ft* 8. »ffi«fto»*ittt#tt*«/hS<tt 

*. *9K«flE^2Xl015 C |B-3©i8'&t,5Xl0l4 

cm-3^Jg^=b, BEE G»880V) ^SEfeSftUCi** 50 
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S*T. Bffi*ifi«2 0O3t?iJpn#lifiTt4»EE*«+» 
ft&SnT&O* h»2 2<BffiWpn#igT<&B 

EE GKJ880V) iOfeiSiEc^^T^ KEE*4 r ; J 
7 h»2 2©3fcWpn«jfi01Hff«C«fiFUT^*. p^ 
1 3 a 0^x;UJSffi^€> n + HK>ill 

«1 3 a©9x;HIB*6n+ HH>11 1 KSiJJI 

B-^F>fi»««<Z)ffl[Wpn*itTt), BEMj&0®ffi?iJ 
p n fcifi® < ft* 6 o . 

fcT, KU7 HSI52 2**ffi^Jpn«ifi<0»£feBJE« 
Jfi«2 0*atWpn«|jBtl/T»jacT*t. BEE«i6« 
2 0©tE*«HU7h»2 2C0WffiJ:0 t>*#<ftS& 

[0 0 5 9] CHJ&OT2] EI 4 (a) tt*589J<&HliS08 
2 K«*«JgMOSFETK:i5tt* FU 7 hWRtfBJE 
*iaaS**-r«»TOH, H4 (b) 14E14 (a) *<D 
A-A' j»Jc»oTWWfbfc«tt**-rKffiHT*S. 
ft*5> S4 (a) TJ4KU7 hSSO 1 /4 *»»8S»"C 

[0 0 6 0] *#J<7)*S£0iJ l tO«jfi±<Dit^tt. BJE 
Wjfiffil 2 OOM^Jp nWifi^pnlftOiiLK^^P 2 
#KU7 h32 2CD3&^Jp nffiigOpngSOjILfc*^ 
P llCtkUJ[E<ft^T^*j««C»*. a>a>*»ftT*>, 
BffiMiBfiS 12 0 c^36^J p n «|jSa>^F«l«j«aE« F U 7 

T, HEMIS 1 2 0<BMMpnttifi<BBJEt4FU-f > 
SK2 2©S6Mp n«iB<7)B*fficfc0t>**<ft0. *^B 
EE*BBE«li£SB<OBlETftA*^i:A<-C#S. 
[0 0 6 1 ] ^tc, ±fBHSE^J2oSlig^rr±^l»H^-r 
*1\ i5 (a) fc«-r*0<, n + HH>I1 

1 <hft^^#n^<7){Sffi* : L¥«^S^O±iimi^gO 

nSBfi^Xfc!^*yfMSi3 0 SrfflUf-T*. 
[0 0 6 2] 7*h'JV^57^H:tDHU 
7 h 35 2 2, BEEttfifiSBl 2 0&tf nSfi&ttMMMl 

2 4£ft£^#IBBlC^M!4*WA5S3 2 a. 32b, 3 

X% KW2 2 tft^^#IBHO^««l*A®3 2 

aCQ&fcf^tCitU BEEflttBffil 2 0 <hft^>-<#i5H 
(D^«s«iWA«3 2 b<7)St:^5 1 J4«|gJi:i:-r^. 

[0 0 6 3] -f ^>aAfitC«fcO nSOTII«3 

Tft5«<*> 3 3 SttAl/TT«**A83 2 a. 3 
2 b, 3 2 cST©xtf^ + ytMfiI3 OftCSSS 
f3 4^«Ati)o ^A^nfc^JS^S 4 OA 

l4Xtf^^'>r^SS3 0CD« 

[0 0 6 4] l/yXhV^^3 2^SUc 
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0 5 (b) K«-r»<, H'J7 hSR2 2RtfWJE«f 
ififfil 2 0 ttt*^<#l6HT^MftaiAS3 2 a. 3 2 
- ba) + Wffi«^»E»*A3B3 7 a, 3 7 b<&MttSn 

352 2 tnt^^*«5H^)7F*E«»»AS3 7 a^JBtfy^ 1 
iCifcU SR^JWSWl 2 0 £&*><*IBH©**GWWA 
S3 7 b^JBtfy^ttBJCi-r^). 

[0 0 6 5] -f *>ftAft^«kO pffl©^ie* 

T^*^^ *>3 5 SaALT^«*AS3 7 
a, 3 7 biBTOXtr^*v^;^J5l6*Ji3 OrtiC*C73R 

KT-3 6£3£A-f £o iA^n^^Mfs 

OCDS®cfcO¥i^MS^${CS>^o fc*5* 0 5 (a) 

cD«2SAxg<hiii5 (b) <D*ommAi:mti*£*>*> 

[0 0 6 6] fit, g#£n*WJE£5AlCJfci;, ± 

ibc^x tr * ^ -> ^ MfiiitiRttT«m»Aii t 

££5tC*i9jI-r (B5 (c) ) o MM?«K*>ttA 
XS«)fe*0^lffi1»»AS0ffi«ttffifEI05F*E«l«AS 
c^{4MtC-&fci±^o t&-&3[E]$§9iILT> X 

\±?*i/V)\'!&&!B3 0. 3 0, 3 0 68(IL&ft t ± 
^^C^fc^(D4gg(DXtf^^i> J r;^Sii3 0£fg 
H-r^)o §xt!^*ytMS13 0<E»f J¥te^L<f 

[0 0 6 7] U7i^«, 0 5 (d) HTF-rfcK, SfcJfflS 
i:«kot§Xt:^*ytMfiI3 1 CiA^tlTtt^ 
Sft&flWK^S 4 i:^^^lE^3 6 i*W«fH— ?F«tt 

hmSS^^ 2 2 a ch p S<Z>tt«J«*R 2 2b, »J£#liggB 
12 0l:^tt^>n- i^20ai:p- S^2 0b, 
StfnlB<£JgiftBIJI»««2 4 &mmzMf&? Z> . Z.tl*> 

J»ffi«^+^T*ntfpn«^ttK¥4Hffii: 
»J£«tiS«<03fcyy p n fltiSTte P n «£<Z>S« 

[0 0 6 8] C<Z)«, 4SB<OXfcf^*->WU/££JI3 

©*T8tt1***»JSU 2lffiMMOSFET^ 
Sc-T^o r^ctotc, &X^^ + ytMS13 0l:tt 

»»-r*atWpn«iS^nS!HS»«tH«««2 4« 

[0 0 6 9] C^SS^J 3) B6 tt#3E9l<0*iS« 3 \Z% 
!>S^MOSFETl:i3tt^ FU7 h8BXtfW/£«ifiW 
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KWtttBtS. 

[0 0 7 0] 1 t©«ig±oa^tt, HE 

*iSffl8S2 2 O^jp nfgjg2 20<£>pnli9igLt: 
yfP 2tfHU7h»2 2<D&P\p nffiiiCO^Oilbtr 
y^P l^JtL/«E<ttt>T*0, SfciE*I»2 2 0 
10 cr>3£?ij p n ftjgc&^MittflfcKa* KU7H852 2 <E>M?'J p 

g*2 4 8 2 5^»f $nT^&^«b, p^ 

-^««13aOT««»«^p+ Ttttt<* *n«k 
0fi^pT*oT» ttfc>9lCp + J>^^hi«2 6 

[0 0 7 1 ] KU7H8B2 2<03£?yp n«ifi£WJE«*i6 
SB 2 2 O0DMWpn«IJBt^««JiflE3*«WIlJ"Cpnll 
OigUtfy^feWU*^ »EE«JB»2 2 0©tMpn 
^iS^^^pni^0iiU^S2 OA^p^Ml 3 
20 a{C««SbfcpfH«2 0 b att, 5OVii0FK> 

KU? hffi2 2(0ffi^Jpnttifitflt3fctf 
T$)9tp^- X1B«1 3 afC»ttUTl^^p<a*S2 
0 b bli?¥iHtRffiT&Sfc», C<D38»Op««2 0 b 

[0 0 7 2] iI5* t K«J7h«2 2 

30 0tt^jpnMifi£MEMia8B2 2 0 <om&l p n*gj£(D?F 
3ffi«l»S^lRli;Tfc, iHEESIifiSB 2 2 0 OM^J P nffiig 
ODpnUOfiLtTy^P 2*H'J7 hSB2 2 0)»Jpn 
«jg(7)pn»t)5iUfc:y^P lcfc0fe!*l^»^. 82(^) 
ffiWpn*ffltt»l©*Wpn«IJfitJtttUT*tt*S 

40 LgK Cco^^tr, »S^iBSK2 2 Oc^M^Jp n^ig 
(Dp n&OilbtTy^P 2£K'J:7h8i$2 2®t«pn 
ffiigcap n«D5ibt:u/^P 1 cfcO feSKTSfctt. 0 
5C^t«WAS3 2b, 3 7 bCD&b^^Sr^fli 
«iAS3 2a, 3 7aOgt:7f«tDfc»<tntffi 

[0 0 7 3] ::t, HEWS02 20CDnfS*§E20a 
<D^*G*»ft£Na, p««2 0 b<D^F>Bttaifl[S:Nd, X 

50 -r*t* *2©i?ijpn«a2 2 OcOffi^mfiiCci:^^ 
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[0 0 7 4] 

[an 



w= 



2es / Na + Nd\ kT NaNd ' 
q\ NaNd J q * m 2 



C<OWlc < fc0ftffi^iia$2 2 0<Z>tt*Jpn«tifi<Z>nffitt 
2 0 atp««2 0 b<^«««0)|P*«/jNa<tt*t, W 
ffi*JB«2 2 0oat5!lpn«iacr)±«*«ffi£Jiitt*fc 
pfi, nl!<0Tiffi^£#<^itt;:fcm>£?\ WE 
ttfifigE2 2 0£>M*iJpn*8it2 2 0 ttiSfifitS t LTft 

m-rz^tlzteZ* c:oS6*ttiHffi«iSffl2 2 o 

[0 0 7 5] *«TH p + 3>*? h<!I*£2 6£fl- 
LTV-7,Sfil 7«c3l«««Lfcp^— 3 a 

Ac, BltC^rck'5A«»«a2 5*«nSffi;«Jn:H«« 
tt2 4(Ctt*lsTt>ft:lr>*t. n94K&ffiHlfflHtt2 4S 

[0076] mmm 4) @8 tt*5EB0>jtjM a \z% 

^>»MO S F E TlCfctf* K U 7 hfflXtfBEflliBW 
&jR-r«#¥ffiB* B9teB8*OB-B' SCitt-Dt 
W«Lfctttt*ST»ffiBT**. ft*5* B8TttHU 
7 HSSW l/4<Z)SB»T^bT**. SfcB8;fttf9K: 
*^TB6S»7 »CiR-r«»tn-«»K:ttBI-#«[«F 

[0 0 7 7] *«tB6JftlK7{C^"r^JSffil3 t(D«ig 
±<D*^fcL H£E*ifiJB3 2 OcDM^Jp 30 

niai«HU7h»2 2(B&Wpn«ffiJc:#LJi®#i& 
WTLfcEBtttoT^fcOKlStfU IE* 
5SSB3 2 OC03fe5Upn«|jt^KU7 hgtf 2 2©t?flpn 

So WiE«ififfl3 2 0OM^Jpn«jfi©p n*0iiU» 
S2 0 At H'J 7 hffl2 2©3t5Up n«lifi(D*^«C0tt 
«J««2 2 bbCDHffi (p^-X««l 3 a<7)«SS) <h 

KU7h»2 2CDaKfflpn*KBM>p 

n*£9iIL^®2 2 At»JE«iggR3 2 OOafcTUpnflt 
a©rtW:ttlT*nS!i*2 0 a a^li^^ttltl/ <o 
TV**. «^«E«Tt>, WE*Jfi«3 2 0tf>|f§2£)2£ 
5»Jpn«igO«0iIbe^y^P 2*«H'J7 hffl$2 2<7>g§ 

1 coMJUp nWJBOllOilUfy^P 1 iCttLSSK&o 

[0078] mum 5 ) b i o \**f&n<o&mm 5 \z 

«5*»MOSFETi:6WHU 7 h8B&tf»EE*gig 
8P*iR"rWrffiBT**. te*5* Bl OJC*5l^TB7fC* 

[0 0 7 9] *M©IEiiB4 2 0©tt«p nMO 50 



24 

*afJ£nSfci«4 2 0 aS^piSa4 2 0 bte*SEJ& 

*©pn*£tt*»tt «6fT»«) fctt 
oT^a. *fc, nffi!ffiattH«««4 2 4feWfflffi*« 

C0*aE^nM^4 2 0 aRtf«*pS?««4 2 ObliS 

cD^SS^J^J:ptc, BEtflffiSIU 2 0 (D«»(D»2 <Bffi 
Wpn«itt»riE"r*IB»na»H«2 0 a^^lSf^pgy 
m^2 0 bOpn^^¥iBSt^^J;'5^«liSLT ; b 
»E«itW4 2 0tt«8K»Ttttt<, *7ttS8 

&fci*SC£t::<fc9* iEiI»4 2 0^pntt^ffi 
«*«*ffcT** *fe^lS^fe0^)p n^^C0®«Jt^ 
3&«*#<tt*^6, HE4R&8 4 2 0 OftJtoWW.ao 

So *«i«175M4©«lifi^n-fc^JC«'<, fa 

SXRcDilttSffl^rfcSftr. 

[0080] &\z. ±&nmm 5 <DSi£*ffi^iftB^-r 

So if, Bl 1 (a) ll^TaK* n + +KH>l 

1 1 t^S^#nffi(OiB:«lS¥****©±^SlJll 
OnBi«HtOlWt^tJWH3 0 

[0 0 8 1] Bl 1 (b) \z^rm<. -r^-> 

®^*fii»-C**«<*>3 3^X1X^3 4^ 
A"tSe *^T% Bl 1 (c) K^rtftK, 7th'JV 
^77^Ha0KU7h852 2, BEfllii8S4 2 0 <h 
tt*^frl5H^?FliE«il*AS3 2 a, 3 2 bCDMtfsn 
fcl/yXhTX^3 2eMf^)o CdT> K'J7hS 

2 2<h^S^#iBffl0^ai«l«AS3 2 aOA^tM 
Oiibtf y^KJtU »/EtgigOT4 2 0 t/cCS^#$Q 
B(&*#M»»A3S3 2 bO)S-+tt<J:»0 5iL/fcf y^tt»£ 
<"TSo -f ^^AffitCcfcOpfflO^FlWiJftT* 
^^^S<t>3 5^AUT«ft8A,t3 2 a, 3 
2 bETOXt'^4^>-Wl/j5&fiJi3 OrtJC^^SS^f 3 
6 ^agATSo 

[0 0 8 2] fit, S*StlSHE^7^HJCi;- Jl 
Se^Xtf^^vr^fiXg (Bl 1 (a) ) t, £E 
WnffiTMtt«AXg (Bl 1 (b) ) &tfiI^«Jp^ 

^ttixis tan (c) ) ^ zttizmom-t 

(B12 (d) ) o ^®MnMTM%*AXfitStRW 
pffl^*E%*AXSttti:-&6*5felcjKSUTt>Ati. & 

aiRM-f *>aAxa<ofc*o^»E«jWAsa)ffiiBttw 

[Hl^OjgLT, lK?t->tMM3 0, 3 0, 3 0 
^Iim ±^J£«<Dfcdi)C04HB<DXt;^^*>^ 

[0 0 8 3] Bl 2 (e) JCST$D<, gftffi 

CJ;^TSxt!^tytMSi3 OIC^A^nTtt 
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^sn&wB^ 3 4 t^^inf 3 6 tzmmz-sm 

tltCck^T, 2l:*WniOKU7ht 
gS«®2 2 atpiOtt«Jfi«2 2 b. HEEMS8E4 2 
0l:^«nS®S4 2 0 a, pI(B«4 2 0 b, 

nSHt»ttB»iB«4 2 4*«nP9t»*ans. cns> 

^F*E«ja§A®3 2 aMW£<, 
»Ai^t»05Kij7hffl2 2Ttepn»'&ffi*«Ffiffi 
tJi^Tli^ ttJB««<&*2<0ffiMpn*ffi4 2 0 
Ttt^««»AS3 2 b©S^j*^/hS^fc*fc, p n 

LtliS. MiH KU7 h2B2 2<Z>3fc?!lpn 
tBiSCDtTy^P l£16umT% HEEtt&SOMTiJpnfli 

^3 2 atfXBi-ffiRWeif 7fttftifti4 urn. 16/xm 
t U H£«2e«EO^J p n ttiS<0«tf ttXtf SIBIWM: 

-en-en 2 um, 8 Mmt-rfttfft^. ©l> «34t^ 

^3 6 CD F-XSSr-en-enO. 5X101 3^-2, 2.0 
X10i 3 cm- 2 tl/fc«&t*S. 
[0 0 8 4] 4«@<7)Xt"^=fv^^J5£SB3 
0 (DSffiHil^O^n-feXiC^ 0 p^-XSi« 13al 
<0*^iSftHH**raj5fcU 2llt«SMOSFET^ 

Effete* hU>^«t£*JgfiJcUT»ifi-r^«dtltU«l 
i^MOSFETl:^ KU7 hffi&tf»EE«i§ 

[0 0 8 6] *«JC#tt*KJEWiB3B5 2 OcD^Jpn 
«iB<0p3!«tt5 2 0 b«JS«Jca^UT43^-T, *SE# 

&»ftt«Kfi-C*5. -tCDfctf, nfii«5 2 0 aHIK 

^lt^ e ^0±-5a:«!80WEE«lifiW5 2 0<DM#l 

■ra6Mpn»a*r«^ psa«5 2 0b©#aeas» 

[0 0 8 7] ^«)iEijfii5 2 0©»Jp n«i6*» 
J5ET H 1 1 i:St^«AS3 2 bOgt 
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[0 0 8 8] C^SS^J 7)014 7 \Z 

W*^r»fffiBIT*S. ft*5, HI 4lC45^TH7tCS 

[0 0 8 9] *««C43^»Ttt, H 1 3 6 \Z 

4*»*»E*iSS5 2 0cD^Jpn«ifiO«ffi<!:«25 
Id, WJ£#|j§gB6 2 O03£^Jp n*2©nifi«5 2 0 

&»»©HJE«ii»6 2 OCDffiyiJp n«ilTfe*fc. P 
n»&M»SHT^-6Bl OiZ^-tm^pnmmiZ 
<ft^ nlS«6 2 0 a<D4m&&ftlZ$>ft2>vnm& 

[0 0 9 0] fit, ^<D»ffi«igBB6 2 OtD&^Jp n 
«iS*««-r Hi 1 tC^-T ^*E*WA«3 2 
20 b<B18+«*i£fcj£<Tntffi^. *7iSf«»i 

pSI^6 2 0 b fc*l£U nSR86 2 0 a 

[0091] cmss^j 8) 015 \**&wv>mmm s \z 

ffiS^TWrffiBT**. &*5. HI 5M45HTEI7 KItS 
[0 0 9 2] *fflKO»JE«ifiW©3t^Jp n*ifitt, Sfc 

30 (D^mizw-nxitmmvrzmmn mm® 720a ^ss 

(D*a{C5Ff7Xtt«»Lfc«^pSj««7 2 0 b££t£ 
$LT/S*#t^«irefc*. d^Tb, WEE«iiSS7 2 
0^Jpn«fi^pn»0Bl/t;yfP2l3:K'J7h 
pB2 2<D»l(DM^Jpn«(jSOpn»r)3il/t:y^P 1 
iOfe/J^K ft«»pSf(I«7 2 0 bttp^-*fii« 
1 3 aXttK'J7 hSB2 2 (Bflktttf) p8!ti:«J««2 2 b 
b^lTV-XlIl 7 JC«aW»rflEjKLTl^t* 
tC, *inS»«7 2 0 atenSffiffiffilffltftffi«2 4 R 
Zfn + FK>I1 1 IT K K >mffi 1 8 \Z$L% 

t8ifiS&7 2 0OffiWpn«|jfiOftpn«^e)±T5K* 
K£2lia«tt3BU »/EI8iISB7 2 0<D±«*tffiSft:-r 

[0 0 9 3 ] C<BJ:5&«»<0ffiMpn«jSWu 

SfeK^SlCjgKU »«lcr»4t1B[T«»nS««7 2 
0 a tif PSS«7 2 0 hZMtic,-?** *2<DtJlJp 
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. CDS&yiJp n«ifiO)pnSS'&tt 5 FSffiJClS6"9*. &^4K^ 

[0 0 9 4] [*JS«9] HI 6tt*SS^©mSW9tC »° 
gt£^-f¥®HT$>£<, ft 45. HI 6tC4o^TH6(C^ 

[0 0 9 5] 016 K*5^T, ffiJJ£tfSilS& 8 2 0 OrtSR 
WifittHCT3ttTfr>d:t>0t. 0 13^114 1:^1 
n p 3 LT«/Jn 

ftto^^Mi: K-yLT*f U ZBAfiWlMtXtt 

*icifi«TS*«»tt«« < i b : jh*¥»#> x*$> 20 

pffl^ieifctnffl^ie«*«wi;««ic*j:*iBi«* 
tnt^§«^ cn^pi^m ng«»fii^ 

6, ««89apnB«E*iBfcJia-rct3&«T#*. CO 30 
fc£>> »ffi*«Sfct)Opn«'&oBfflil:*tt»i>b, 

[0096] m&mvMLnmmmMW 820 *»j«-r * 

nS!tpS!05Ftt«l^45j:-tRI*tftS 

[0097] cisiSM 10) aw ittftwonmm 1 « 

ttifiKS^t^IiiHT**. H17tC43V^TH6 

tz*rw»tw-»»»cttn-#j!i«F**#u. -tow 

[0 0 9 8] *«® H U 7 hffil 2 2<0&Mpn«li6 

»*0)»a*rtKBrtT«wiBn»©ttttpHtfc« 

Sttl 2 2 bfcn 1 2 2 a BtMSili 

ftoTV**. 1t»CDgsmMftat>cp^tt«®^l 2 2b 

^TfctSfrfr^o HU7hai2 2tttnfitB«« 50 
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12 2 a<7)»»rB*^pStt«)««l 2 2 b<2*£#r®ffi 
«fcOt>*#Vi*^ nMK^l 2 2 aip^tt^Sl^ 

i 2 2 b t<Dm'^^wm^^^w\^An\f^yjm 

*Tt>#Mbttlr>. tttttDnSlBttBttl 2 2 a£p^tt 
1 2 2 bJ&^OBtri'iftWJBil/T^JS^a: 

[0 0 9 9] — Wffi«ifi«B9 2 0(&at*«pn«i& 

*>, *«©»*^iftJcEr$lT*»Bn»a)ttttp!BB* 
9 2 0 b*nB««9 2 0 a*«»DBtrfl|jt itt-pTH 
■5. mm. *©a&Tfc*fcbtt^. p§SSI*£9 2 0 bcDSf? 
B*ttpffltt«IB«OBB*J:D ! b/ha^. *LT, » 
jEtj?i£8B9 2 O^ffiJUpnWifiOpnMkOilbtr'y^p 
214. FH >SR 1 2 2flDatJ»Jpn«IJB©B0SUKy 

©nS««a:^pa!««ttyu— httT***^ 
«C±5«cettpffi!««9 2 0 b«r««rst, pni& 

[oioo] mmm in his i4*&930>ftK0t 1 

1 K«*«»MOS FETK^ttS K»J 7 hSSX^KJE 
«jfi8B*5Vr¥HH. HI 9 &4H 1 8*0A-A' SfttC 
»oT«J»LfcttffiS:*"rWfffiBI. 02OttB18t© 
B-B' *fC»oTWWfb/t:ttffi&^r»fffiHT**. 

H18tttH , J7hB01/4S»*»» 

RW4*BT*. 
[0 10 1] #BC5HU7 h-Wl 2 2 0>3feMp n«>I<D 
pnBOigbfcT^ P 1 ^5F»E«4»«ttiiHJE«liESS 2 
0(D3tMp n«jfi<Dp nakOiSbhTy^P 2JttPF«* 
BS^IrII; Wm«ifi88 2 OOMdlCttFU 

7 hffll 2 2£®DHtf e kotC#SOp^/E , J >^2 
0c«^ntl^. COpffli^EEU >^2 0 cl4I* 

E.mmm 2 o cdm^j p n mm<D&$k(D p s««e 2 0 b & 
•aw^ttsa-rsfcoT**. fit, c^p^jeu 
> y 2 0 c (D^nmmmte p 20b (d^m^bse 

[0 10 2] y-h^V-XCva-hU KH>« 
f4£IEfc:i8i»Tl>< fc. KU7hl 2 2 ^t^J p n ffim 
tt*£fcaafcU K'J7h»l 2 2*>SWffi«jfiW2 

o^t^Btfaatr*. v>m*$mv>if2o 

c*<fc^«ft. »JBE«ififfi2 0<B3fc*Up n«itO-5-6. 
-ffitfp^-XBSU 3 aKBttttttLT^fcpSMH* 

2 0 bbTttY*rt!lCffl£B*«a»r«t)©^ -** s 
p^-X«*l 3 alcB«iM*LT^tt^pffl«*2 0 

b a tt#jBtt»T;tf-- H «J >^<h UT©*««6t5fc» 

[0 10 3] tC5*J t *^JTi4, — B*«p^-^«« 
1 3 a£ftStftttLTir>ttt>pB«*2 ObattpS^ 
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EEU>^2 0 c^lt-^p^-XSSl 3 a ICS 

immisT^z pis^ 2 o b b (cffl^M^^^nr 

•^Zfz&* pII«2 0ba^Mi^«il, pS 
®S2 0 b alJV-^iMCg^ta^^t, pi® 
*Uc2 0 b a Op ng^^^tHtc^WT^lC^O, ^5. 

^2 0 ctt(B«Wk:iI6UT»*^ 'J>^ffi*£<L 
T1I8T*>.&^. 

[0 10 4] pg!i3/E'J>y2 0 c©T 

»Eftig^^pS^2 0 bc7)^)NE^S < tO : b^<^o 
T^£fc#K piS®2 0b^2ft^i:, p^m 

ft££^-5C<htaft^ 

[0105] c^ssw i2] 021 \t^%m<o^Mm 1 

2(C^^^^MOSFETHi5tt^ hW&tfBffi 
*iS«*3KT¥ffiEk B22liB2 1t©C-C £j» 
oT«WLfcWfffiHT*S. ft*3* B2 1TttH'J7h 
»0 1/4t»*»»TSLT»*. B2 1W 

[0 10 6] *«Tfi, BJE«ilSS2 0(Oat?iJpn«jfi 

© n Migfifetffl^m^ 2 4(D«ffiffl^ttnfflB«S(0^ 
t^X (-7/^-2 4 a^M^nt^S. nlKfi 
Hffl««2 4^ctt), Bffi*lil«2 0©li0iiL«IH** 

^u^f,, WJ£#|jIg&2 0^^g<nci 

nSfietfCHta««2 4(D«^nS!H , J7 h«B««2 
2 a (Dm. SK(5p Stfc««« 2 2b ODfBlPScfc 0 fc* 

t<nc^isi<. 2«JK±7&«a^u^. 

[0 10 7] ft*$* *^JTt>, pS^JE'J >^2 0 c(7) 
p SMiilc 2 0b (D^*E«l»K«t 9 fcffi < ft 
^Tl^/c^ plB««2 0 b05S?2ffci:^c, p|g^ 
JEU >^2 0 c fcffl^ftUTi^BE'J >^£LTf£fflUft 
<ft5£V>5££teft»/>. 

[0 10 8] 1*180113] B2 3tt**W<0*«m 
3K«*K«MOSFETH43WS K'J7 Hffl&tfWEE 
^ig^£^T¥®0T<&£ e ft4o, H2 3TttKU7h 
SKO 1/M£#J«W#T*LT*<5. 0 2 3 1:1*5 

[0109] #0jO»J£«ilSB 9 2 0 «B 1 7 JC^-fct 
5ft3E?«pn«|ifi<i:ft-pTl^. CCD3EWpn«ifi«, 
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0b^nlSiS9 2 0 a#»0 BtrWiiift^T^*. 
a»a)l8t»WftS«pSi«l«9 2 0 btt¥ffi«T=*» 

LT. *ft(BpfflJSJE'J >if2 0 c#£R<Bft#pffl« 
«9 2 0 bOiaStSgSr^ck-StCiS^SnT^Sp z 
^J:-575:e«pIM9 2 0 b*#-f*fB2<03fcWpn 
ilTfe, *ttttpH««9 2 0 bttp^-^««»ctt 

ffittiSttanT^ifti^'baxo, pS^EEU>y2 o 

[0 110] WJTfe, pI^EU>^2 0c(D 

T«***^pfi«*9 2 0 b^«*»«ck0fci«< 
ftoT^Sfc*, P&HME9 2 0 boy£2.\ttmz. p 
9U5BEU >^2 0 c fcffi2fcl,TiSEE'J >¥tLTftm 

[0111] CXffiffl 14] 024 tt*9E9l0>itJK01 1 

4 £ff S F E TlC43tt5 H U 7 KWXUWEE 
t»ffiSB£*-r¥ffiHT&*. ft&* B24TBH'J7h 

[0 112] *W©BJE«i6SB5 0 0Oa6Wpn«ig 

5 0 0 a t»«©»a*mfcBrtlTaWrKH»a)tt4Rp 

*fRjtCiBrSj-r^>SSSiSI«5 0 0 cT«0H**lfc«ifi 
£ft^T^*. a»©f8*«ftttttnS««5 OOaii 

30 ftttttpfi««9 2 0 bWB«TH*»W»*l/T 

E^ft^WTfcWfcft^. tnicttirrafflstt 

fi«5 0 0 cll *JB«9(C*5W*^«HB*ft«*JR< 
LT^*»J£ttM«fcHU.fc5lc. *5<fc-£-H«<Bp3!nF 

tttLTflUTT*. pn -MflsiC J; 0 

iSJsS5 0 0 bS^ttttnlB««5 0 0 a£#T£fft2GD 
40 M?iJp n«i§Tt>> ftftttplS««5 0 0 btep^-X 

mmz\zmtmmztiT^t£^b<D<D. pi^eu >^ 

[0 113] ft43, *0»T*>, pffiJSE'J >^2 0 c CO 
pfflfc* 5 0 0 b©3F«»»flE«k0 t>*< 
aot^Sfcft, pI««5 0 0fl[)2Jftt*l:» pSS 
iSJEU >^2 0 c feffl£{tLT^ffi>J >£f£LTfl5«L 
ft<a5i^5ut«&K pSJ^EU>J r 2 0 

50 c OMIJKftR 2 3 TBbntV^^ pfi^E'J> 
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[0 i 14] C^SS^i i 5 j 03 2 5 ti^^B^^mg^ij I 
* 5 fC^SEJ&MO S F E T K&tt* H U 7 h SE&tfltJE 
*8i£gB£^-r¥ffiET*£o ^43, B25-CI4KU7h 

coils] *m<Dmj£ffimu*mtizTz>&p\i> 

BS^fTbTfi)c;^>^1^3e^Jpn^ii2 2 OAi, H»J7 
hgR2 2(OMWpnfl|jfi<7)«®Jc»U«ffi^l«ilSUT 
JBfi*SB2<D*JiJpn«iS2 2 0 Bt6lf«nt)©T» 
«. 3S 1 p n «a 2 2 0 Atf)pnJS9iIL*SE2 

0A^K'J7 hgB2 2©M9Upn«»ifiOpn«IOigLail 
SB2 2 At»ai/T^§t*:, *2 03t5Upnfllifi2 
2 0 B0^- §B#2 2 0 b£>p n 3fc§ OilLSSffi 2 0 B 
b*«KU7 h»2 2<Offi5Upn«ifi(0«n«»Cfi:«-ra 
ttffl««2 2 b bi«3HSUT^ao f IT, I2^ij 
pn*gi£2 2 0 B flil<Z>g|$# 2 2 0 cCDpn^Oig 20 

Liffi®2 0 B c***l©at5(lpn«jfi2 2 0 AOflMftF 
t)»:ffilt5pS*«2 0 b blCttfifcLTH*. 
[0 116] H6K:«-rMffi«iaW4*— OSfcWpn* 
ifiT&afcA, *«©*2©aE?iJp n«jfi2 2 0 BfCffl 

pmMf&2 0 btC^L,Ty-X«ffiS: 

^2<DM^iJp nJtgjg2 2 0 Btf)5*>- 
SK»2 2 0 b<Dp nife£9iIL*S3S2 0 B brt«KU 7 hS& 
2 2 0MWpn*ifi(0«n«JCffi«i-att««*2 2 b 
bt«3MUT^afc«e>, BB#2 2 0 blC^Sn* 30 

p8!««2 0 bOT^T^V— Xffifi^eJSfC!1^0, 
SB2(Z)M^Jpn#lie2 2 0 B<O-5%ffi(OaS»2 2 
0 c(Dp n*§DiIL£gffi2 0 B c *** 1 ©tJ»Jp n#?jg 
2 2 0 A©«a*t)Jcfi[|fr5pSS««2 0 bbCSi 
LTl>*fc*. ZV>i&(D%&ft2 2 0 c ct^n^pi® 

*§£2 o bot^y- ^«fi[oeatc«^a. «e^> 

«l©t?i]pnUlit2 2 0 AOplM2 0 b b t4 
[0 1 1 7] 6 0 0VIE?77OMOSFE 

T &9<o&mtQttteRZPFKtom&\tfc<D& 

5fttt«:t2>. HU>f >JB 1 1 <0Jtffifitl4O. OlQ-c 
m, JPS350ubl K'J7 Hfitt2 2 aRtftt«HI«2 2 
b<&TI*E«>»£»4 2 x l o i 5 C m- 3, J¥£4 0 Mm, 
ir;Utf^^l 6 um> HSfliaffi(07»Gtt»ftJI 5 x l 

oi4 Cffl -3, 8 MmT*a. &*s, ini 

COtt^^iiS2 2 b bcojf 4Ite4 /imTfe^>. 
[0 118] C^KSfcll 6) 0 2 6 14*^^^ 1 50 
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*a«£5RT¥ffiBT**. i26TIJH'J7h 
BBtf) I /4 &&BUtt7:7r;LX$)Z>o 'tfz* m2 6\z& 
^TB 8 lCjS"rBS»tra— «»Jcl4ra— #BH«P^t# 

[0119] *MowE«iaa6»ttt > «ak9ijpn«ifi 

t>. KU7 HSB2 20>jfc*]pn«aoiiffiK#LliiBrt« 
ISlt£LTfi)c£f§l CDM^Jp n*$ig3 2 0 At. KU7 
hgE2 2©3tMpn«a©JiB»C»UJIffi***VffLT 
flca«2<oa6JUpn«a3 2 OBt^ftnfcOT* 
»l©&Mpn«a3 2 0 A<fcp n»0iIL*Sa52 
0A3i«KU7h»22 <7>3fcyU p n *a©«nftHc(4BT 
*tt«J««2 2 b b t»aiT(r^ifti:, ?g2 03£?ij 
pnM3 2 OB05%-»»3 2 0 bO)pnI0IL 
5SS2 0 Bb#H''J7 hSB2 2 c£3£^J p n ffiigCD p n tft 
DiiU*B2 2A£*«LTl>*. fit, S2(^)»J 
pn*8ig3 2 0 BCD5-feteOg|$#3 20c4)pn*£9jl 
Ui^S2 0 B c*«*l(©at^Jpn«a3 2 OAOffl'J^S 
0tCffi«TapS!««2 0 bbCSIlT^, 
[0 12 0] B8ICST Bffi«aa*4*-oatMpn«l 
a-Cfeafcis6, #Wc»2(DM^Jpn«a3 2 OBlCffi 
at5»»TU, pS»«2 0bl:»l/TV-Xtffi^ 

##JTta* m2<£&^Jp n*git3 2 0 B£>-5*> — 
SB#3 2 0 bCDp n*£9 3ILSffi2 0 B b^H'J7 hS& 
2 2<Bffi^Jpn«a<&pn»DSUMIH2 2 AtfjSSBeU 
TH<&fc*. CO-»3 2 0 bC§^n^pfM^2 

o b<D-t'<T&v--7>miiL<Dfcmizmfro. £tz. %z 

<DWM p n Wa 3 2 0 B ^ -feffi^BB^ 3 2 0 c CD p n 
*t9iIb^0S2 0 Bc*«JBlOjtMpn*a3 2 0AW 
i»«F0l:fimpI««2 0 bbt»*l/TWfc 
a6, COft©a;»3 2 0 c i:t*n-5pS««2 0 b© 

■^Taw— x«ffi©eaic«***. «e^t, »jE#ia 

&<Tt>a?tf. Sl©l^Jpn«23 2 0A©pSfi« 
2 0 b bttV-^«ffie»#atUT'b«lSELTl^. 

[0121] mmm ni b 2 7 *4#5s§8<&^ifi0»i 1 

7 C«S«iMO S F E TiC*5tf£ K U 7 h»JfctXWEE 
«affl5S*-r»rffiiaT»a. 0 2 7i:*^TB7lC«f 
■»fcH— «S»K:»4B-#BBW*t«b. ^tf>Ift B JH4« 

[0122] *«t4, H 6 fttf H 7 KSTHJSfll 3 <7)K 

»ffyT*a. nss«3Tt4, mizmmu 2 2 0 cd p n m 

5U«aOp n«0iiLfcf^^P 2rt«HU 7 hSK2 2 c^M 
Wp n«fiSOp n»0SLt!-;fP 1 cfc 0 fcSK ftoT 
^*&a&, H U 7 MB 2 2 ttffllWt 2 2 b b 

©■*»CttUCtli»^"T<bWflE«iaffl2 2 OCDSFSlffl 
0On^ilE2 0 a a 0)SJPO^H^^ fcOT&S 
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hi. mmm<D7*—i?rt9>7>ifi&9iit-ir* H'J7h 

[0 1 2 3] »/£#ti§S&l 2 0<Dp 

nSEWBlia 2 0 a, 2 0 b (DJIJ114W 5 iT* 
t)<0<0. KU7 hgP2 2<©afc5«pn«ig*»iBjcT* KU 

7 hmmm®L2 2 a ^tt«si^2 2 b®jnv«nflA*& 

^W8(H^iLT*r« (W1-W5) S*T\ KU7h8t2 
2 <Z)«*HBJOft«Jffi«2 2 b b(0BflWBJBE«iifi» 1 2 
0<D«rt«$>nS!M«2 0 a a<^iSW5 <tl£L<ft^ 

T> HfiEWiSK 120i HK>*2 2 t©**TC!)« 
JM<ttft *Bffi*r«»T*.*. 
[O12 4]09*tf, 6 0 0VI^7X(DMOSFE 

5ft««rtS, H U-f >S 1 1 OJfcJStftteO. OJQ-c 
nu J¥£350unu KU7h«*2 2 aWttffl«*2 2 
b(D^tC«3»KH2 x 1 0 i 5 C m- 3. urn, 
lfWl=8/ziD, JSmW2 = 7 um, /fiPW3 = 6 u 
n. IIW4 = 5mdi, HJ¥W5 = 4 umT*^>o 81& 
±, ^l/yXhTX^WS^ *n-€ r tl4, 3. 
5, 3, 2.5, 2 /zaiTJUffiH. 
[0 12 5] ft*3, pnttW*«**J*T*ftM<tt4B 

. mzi&t>?. A#*^tt^pn»^as*«jaL»tt-rt)«ito 
ftn. ' 

[0126] CSISS^J 18] i28 14#3SI!H(B^JS0S 1 
- 8 §K»MO S F ET H 'J 7 hSKfttflHffi 
MifiWSr^-rBffffiEIT**. 0 2 8 2 7 fcS 

[0 12 7] 0 2 7i:STifit*4*jftlt V-Xtt 
Ml 7 ^BJEWitW 1 2 0±tCK^«2 3±(£>-g&2:T 
3ftf, KU7 bM2 2<Z>pn&#l«li£a>&««2 2 a, 
2 2b OlfUW 1 <hT 3 t>W0, BJBKi&ffi 12 0 4) 
365 ? 0pn«ifiS:»j«-r-5««2 0 a. 2 0b©liS^V 
1 7T»C43l^Trtffl*^n«JCA^T»r« (W 
1-W5) **T, iE»IBl2 0(O*fiHa)na« 
«20a aOlf^HU 7 hgB2 2 0*»«©tt««a 
2 2bbOMi»KftoTW. JR^^WUfiTt), 

gi2 7 iz*k-?nmm 1 7tni;<* BEfltaasi 2 ot 
\*V7 bM2 2 t&mftr&mRtfmftsnzitsb. m 

[0 12 8] ft*, ±fE&^ffi#m4 2Si£f*SOlSf^ 
MOSFETfCO^TiftBJLfc^, #R93©*2 ©MM 
p nfSigte I G B T (&m&$immMOS FET) , A* 

afcWpn«ifiTJ4ft<, m-OW«iH««0 H «J 7 hSB 
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[0 12 9] 

[0 13 0] (1) KU7 hSONQCttapnMB 

n*rt*»2£BM*TfflafcT*«>T, BEAjBSEO 
BEttFU? hffiOWJEcfcOfc*^. fifot, H'J7 
F»fc«»<DJfc#lp n#KK«/BLfctt***«#*^ 

^tfcft^fcfe, HU7 h»053fc^Jp nttfioMM:** 

[0131] ( 2 ) WEEWSttO^J p nttfctf F >J 
7 FSBOM^Jp n^iictO fc*W»ft(B4>ft^»^ X 
20 f4BE«i6BS<D3£M P n «jg# h* "J 7 h SBcoM^J pn« 
ifictObpnUOjSUfcfy^O*^*^ HlEffiiSSBcD 
BE*FU:7h«OBEJ;0fc**K**<T*, AM 

[0132] ( 3 ) »JE«iSffl<OM^J p n flt fitfSK 

*fRllcElRl-r*«*« 2 *tS««tSttftl/T«-6* 
»*jfiT»*«-&. KU7ha©ffi?iJpn«ia<0^flEX 

30 [0133] (4) wE.mmm<Dmmmiip nmrnz 
MjSL-rzmmm 1 ««bm«2:ne»iii 2 »«s««(d 5 

[0 13 4] (5) KU7h»©afcJflpn«IJB*»* 

BE«fi8Eatt*Jpn«tjfit4. FU7h»CD«W 
pn«iStr«LHffi^BS¥fTUfcU-<7^ hTfc. 0§[£ 
Sf l"& I'-Y 77 KTt>, &5£L#:U-f 77 hTfcSffiT 
40 Hffi»itWO)MWpn«ifiS:HU>f >ffl<Z) 

MM P n «iEt;:» LTIBtfftSl/fc K77h fTn 
tf, Bff*a«OlB»M2»«fflM«CD-r'<T3WHU-f 
>BB©tt«M«XI4»§ttM«t«*JC»«b, KEEffiiS 

[0 13 5] (6) »EE«ifi8EcoaE?iJpn«3fi<OBffl 
ifi HU7 HSflDttMp n«aoJIB(cML/»7f7bTriE 
9* HEiSSOttMp niiBOp nl0Xl/M2: H 
U7 hffi0>tt9Jp nMjKO)pntlO]EUNiB^ttttb 

t^-s^^i^ mmmm&vftmv nffim<D&i*imiz& 

50 S"r^^^mi^m^«gti^^Bi: KU7 h«©at?0p 
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brassy 7* hz&mrzms. HU7H»oafcw 

©«»tt«««©H»i*rt«©Mt»» l 

[0 13 6] (7) B£Ett£ffi<0tt?Upn*Hfi£U 
T% FU7h»OttWpn«jfi«))iBJCjk#UJilB3&«K¥ 
^bT^£f(ll<DM^Jpn*i££, HU7h»©aMp 

1TOh~Cte. miO^Jpn«igcopnSaOiiba»E 
ft FU 7 h«<036^Jp nflJitOp n«0 51Ua«JC»J* 
T^xh^tC, *2<0ffiWp n«iS<0pn«!>igbaBBft 

- fit, HEffi&ttoraflpnfltiE® 

5 ft, »l(7>aL?iJpn*JfiiJS2©MMpn«!ifii:TBI 

j«an*iBaRjcsB i RtffB 2 om^ijp nina^n >-rn^ 

p nil* OMLSMbTJ* *»3(OJtW pnMft* 
U a»E*3<DM^Jpn#lifia)pnll0iib»ffit*l 

xtf ib 2 cdm^i p n «BtflD 1 i-rn*«)«*w 0 Kttirr 

*»»»2»«5!fH«^««-r*. IS 1 Stf JB 2 ©3fcM 

p n Aiifio^rn^ottaisF 0 tcnaur** 2 mm 

» 0 31 LABS rt> €)1*»<7)«*SB 2 *«S!««JC»»«^ 

[0 13 7] (8) »ffi«ififfi©afcMpn*ifi<0ftp 

»tt#MiafcO©pn»*«)B«Jt#3&«**<ft* 
COT, £S{t;bB<, iSif/£ftftH^T€^>o 

[0138] (9) mmmimnstmMtmm*2m 
*6E^m 2 ^msis t oppi \zm i t jb 2 mm 

£!**E«l<0;R#ft K-:/bTJ**»ffiia««rt**H£bT 

flca«BBTtt, »Bfffc**»sn*. 
[0139] (io) mmmmuom 1 ^awc h u 7 

. h»fttt0H*, «R0)tK»S2ai*S!<H«ftfflSffi8K 
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JB£ 2 Sm^SI^teSfl 2 V«£!J3E »J >^ ftfrbT~^ 

Sft««*cB»««UT^*«** 2 msHMt 

K«»«fc»ttSnT^*fc«>, tK«« 2 ««S«H«0 

U *?Stt*MM©ttti:iSShs 

COT, BflE«a«Ttt*#ttt:i*-K:3SS«^n*rtl^ 
&3g-f£o ^T, KBEEfcftB*C£*<T**. 
[0 14 0] (11) JB2»«ffli^EE , J>^a)^IS«» 

10 m2mmmi%j£v>tf*>Q2:{tisTis£\,^ 

iUTfffflU34<a:*t^'5^F*ftftll<"rcfc*«T* 

[0 14 1] (12) BEM£S0ttMpnttifift»JS 
-fZM&W, 1 »«S««K&K»SB 2 itIMO 5 ft • 

pn«-&<0«S{fcftH*;L<fc#T€r* *BffiftW* 
n p Si*sEcD*i* £ 

ffiifi««Kffll£l/T^*. Bffi«ififfi^C<Ock3ttSiS 
tfi««(0«'&Tfe, RBffifcftBISC^tfT**. 
[0 14 2] (13) aSl*BtfiffittJitC0lBK:^«E 
U BEE*ifi»co^«tcttJBl»«ffl<0«aa[HIII«« 
ftB»t/t«lJ«Ttt, »2««©««fcft»^*JMM>«B 

jcEPttiT*. fflanftn*rticaa-r^t*«T*. 

pnHOiiLSBB^BtotlT^-SCDT, i»ntI8EftWilBI 
[0 14 3] (14) *»WO»B*aftWpn«ifiO»Bfc 

30 iBi*«ffi©fiffiSix<*c0±i;:, mimmm&$& 
^^2/r^j«*Jic* 1 mmm<D^mw^*>Rtfm2 

CDS 1 0)5F»B»WA-«R^JB 2 ©*tt4M*ASBftfr LT 
aft«UT±E*XK^*5/r^J«*Ji»C»AU3fc±IB 

^■rscitftwatuTi^. *xe^*->irjns*« 

40 ^tta^fc # ^«»ftfk»lCj»16l»aitT#*S*T«» 
»1 W«ffl««t«»SB2W«ffl*«i:«:-»»C*J*T 
*t><OT****S. 3E?iJpn»ifi<08li5^eST**. 
*?ttfl««<Dafc*lp nfllifift^flc-r^SieHcO* IK 
SI 2 coTtt^AScoS^ji^^rafiS*^^] p 
n Wlifift »j3c-r^#«HcoJB 1 Rtf JB 2 0)^*E«|» A38 

«ifift»j«-r^#«BcojB i 2fctf Sfl 2 <0*ttitt»Ai8<0 
• OILKvWFy 7 h»<DM*Jpn«»*»J«T'« 
#$5fficoSg 1 Rtfi 2 (O^HE*29ASco« »3 it U tf y 5=" 
so {cJtL/lE^»fi"E>, *^ft«««®»Mpn«»tt3«U 
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"pn«lifik:itL/5F««»aE**«<tt*«>T, *^«» 
* [0 14 4] (15) BU©Sia*tttbTtt, 

RttJCa»A"rSfc»OVX*>^Xe*^RtftS. 
■r^#$SH^m 2 <&:^>6tt*A38<03S^&;ft * 0 if L 
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